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(54) ENGINE-TYPE GENERATOR WITH BUILT-IN BATTERY 

(57)Abstract 

PURPOSE: To prevent a terminal part which is connected to an 
external power supply from an exposed hot-line state. 
CONSTITUTION: A converter circuit 31 which rectifies and 
converts the output of an AC generator into a DC, a smoothing 
capacitor 32 which smoothes the obtained DC, an inverter circuit 
which converts the voltage of the smoothing capacitor 32 into an 
AC voltage and an output circuit which smoothes the single phase 
output of the inverter circuit 33 with an LC filter and transmits the 
output to the output terminals T01 and T02 are provided. Further, in 
an apparatus which takes the charging power of a built-in battery 
41 from an external power supply 100 through the terminals T01 
and T02, charging terminals TB1 and TB2 which are connected to 
the external power supply from the output terminals T01 and T02 of 
the apparatus are provided and a charging input circuit 70 having a 
switching means 76 which puts the charging terminals TB1 and TB2 
into a hot-line state when the battery 41 is charged and cuts the 
terminals TB1 and TB2 off when the battery 41 is not charged is 
drawn out. 
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[0019] 

In Fig. 1, reference numeral 70 denotes a charging input circuit. Reference 
numerals 71 P and 7 IN denote output lines extending to output terminals TOl and T02. 
Branch lines 72P and 72N are drawn out from output lines 7 IP and 7 IN, respectively. 
A cord reel-type terminal line 74 is connected to branch lines 72P and 72N through a 
rush current limiting resistor 73. Reference numeral 75 denotes a plug having 
charging terminals TBI and TB2. Reference numeral 76 denotes an electromagnetic 
contactor including a contact (normally opened contact) S W3 inserted into branch line 
72P, a contact (normally opened contact) SW4 inserted into branch line 72N and a 
signal contact (normally closed contact) SW5. Reference numeral 77 denotes an 
energizing circuit for electromagnetic contactor 76. Energizing circuit 77 has an 
excitation coil 76A and a contact S W6, and is inserted between branch line 72P and 
branch line 72N. Reference numeral 100 denotes a home receptacle (e.g., 100 V). 
Herein, a control circuit 50 receives a contact output at the time when signal contact 
(normally closed contact) SW5 is closed. This contact output corresponds to an 
interlock signal that disables engine start-up. Upon reception of the contact output, 
control circuit 50 hinders the device from entering an engine start-up state. Moreover, 
control circuit 50 issues an open/close command to contact (normally closed contact) 
SW6 of energizing circuit 77. 
[0020] 

In this embodiment, a battery BAIT is inserted between an interconnection 
point (device output terminal T02) between a reactor Lo and a capacitor Co which 
form an LC filter and a negative electrode side (negative electrode N) of an electrolytic 
capacitor CD through a switch SW1 with a positive electrode side thereof being 
oriented to a side of reactor Lo. A battery charger 61 for charging battery BATT is 
inserted between a positive electrode P and a positive electrode side of battery BATT. 
Switch SW1 is inserted between battery BATT and reactor Lo. Electric power is 
extracted from a connection point between battery BATT and reactor Lo through a 
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diode Dl which is one of butt diodes. Further, electric power is extracted from 
positive electrode P through a diode D2 which is the other one of the butt diodes. The 
extracted electric power is fed to a power supply 62 for control circuit 50. Power 
supply 62 generates electric power for actuating respective control portions in control 
circuit 50. Reference numeral 63 denotes a voltage detector that detects a voltage at a 
capacitor 32 and inputs, to control circuit 50, the detected voltage value as control data. 
[0021] 

For the sake of convenience of the description, herein, reference characters DR1 , 
DR2, DR3 and DR4 denote anti-parallel diodes of transistors Ql, Q2, Q3 and Q4, 
respectively. 
[0022] 

Next, description will be given of operations in this embodiment. 

[0023] 

In this embodiment, plug 75 is inserted into receptacle 100 in order to perform 
the initial charging operation described above. Herein, an electric current flows 
through energizing circuit 77, so that excitation coil 76A is energized. Therefore, 
contacts S W3 and S W4 of electromagnetic contactor 76 are turned on. Thus, a DC 
current flows through a path (charging terminal TBI — > diode DR3 — > electrolytic 
capacitor CD — > diode DR2 — > reactor Lo -> resistor 73 -> charging terminal TB2), so 
that electrolytic capacitor CD is charged. Herein, a capacitor voltage V C d exceeds a 
predetermined value. Power supply 62 receives capacitor voltage V C d through diode 
D2, and generates electric power for actuating the respective control portions in control 
circuit 50. 
[0024] 

When capacitor voltage V c a exceeds the predetermined value, a charger control 
portion (not shown) in control circuit 50 receives an initial charging command to 
actuate battery charger 61 . Thus, battery charger 61 receives electric power from 
receptacle 100 through a path (charging terminal TBI — > diode DR3 — > battery charger 
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61 -> battery BATT) to charge battery BATT. 
[0025] 

After completion of the charging of battery BATT, control circuit 50 issues an 
open command to switch SW6. Then, switch SW6 is turned off, and excitation coil 
76A is deenergized. When excitation coil 76A is deenergized, contacts SW3 and 
SW4 are turned off. Therefore, energizing circuit 76A is disconnected and contact 
SW5 is closed. Further, control circuit 50 receives a start-up permission signal so as 
to enable to start up an engine. 
[0026] 

Control circuit 50 issues a switch close command in order to close switch SW1, 
and connects battery BATT to a main circuit. Moreover, control circuit 50 issues a 
chopper operation command to an inversion part 52 so as to turn off transistors Ql, Q3 
and Q4 and to allow transistor Q2 to act as a chopper. Further, control circuit 50 
issues a start command to an inversion part 51 so as to allow six transistors QB (QB1 to 
QB6) of a rectification circuit 3 1 to act as an inverter. Thus, battery BATT is 
connected to the main circuit and a voltage step-up chopper circuit is formed, so that a 
predetermined voltage is applied to electrolytic capacitor CD. Each of six transistors 
QB1 to QB6 acts as an inverter with the use of the voltage of electrolytic capacitor CD 
as a power supply, converts the DC voltage to a three-phase AC voltage, and supplies 
the three-phase AC voltage to an AC power generator SG. Thus, AC power generator 
SG acts as an electric motor to start up engine EG. After completion of the start-up of 
engine EG, switch SW1 is closed, so that battery BATT is disconnected from the main 
circuit. 
[0027] 

After the completion of the start-up of engine EG, control circuit 50 issues an 
inverter operation command to inversion control part 52. Thus, an output from 
generator SG, which has been converted to DC power by a diode bridge of rectification 
circuit 3 1 , is converted to AC power with a desired frequency and a desired voltage by 
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an inversion circuit 33, is smoothed by an LC filter including a reactor 34 and a 
capacitor 35, and is supplied to a load (not shown) through device output terminals TOl 
and T02. 
[0028] 

After completion of the engine starter operation, battery charger 61 is controlled 
such that a voltage corresponding to the voltage lowered in the engine start-up mode is 
supplied thereto. 
[0029] 

In this embodiment, accordingly, the initial charging for battery BATT is 
performed automatically only by connection of charging terminals TBI and TB2 to 
home receptacle 100. This configuration allows reduction of time and effort expended 
in the initial charging of the battery, in comparison with the conventional case, and is 
particularly preferred in a case where the device is used at long intervals. 
[0030] 

As described above, in this embodiment, charging input circuit 70 is connected 
to the device output circuit in the initial charging of battery BATT. Then, charging 
input circuit 70 is disconnected from the device output circuit after completion of the 
initial charging of battery BATT. Therefore, even in a case where plug 75 for 
connecting charging input circuit 70 to the external power supply is left while being 
unplugged into the receptacle, that is, while being bare, such a plug 75 is never bare 
while being conducted electrically during a period that the device generates electric 
power. 
[0031] 

In a case where a charging cable 300E shown in (C) of Fig. 4 is used in place of 
cord reel-type output line 74 in this embodiment, even when a plug 300G is inserted 
into a receptacle 200 A continuously, such a plug 300G is never bare while being 
conducted electrically during a period that the device generates electric power. 
[0032] 
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In this embodiment, moreover, provision of signal contact (normally closed 
contact) S W5 eliminates a possibility that the power generating operation is performed 
in the battery initial charging mode. 
[0033] 

In this embodiment, further, provision of contact S W6 eliminates a possibility 
that charging input circuit 70 is still connected to the device after completion of the 
initial charging of the battery. 
[0034] 

In this embodiment, the power generator is AC power generator SG. As 
shown in Fig. 2, alternatively, the power generator may be a DC power generator DG. 
Also in such a configuration, advantages similar to those in the foregoing embodiment 
can be attained according to the present invention. 
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FIG. 1 

5 1 : INVERSION CONTROL 

52: INVERSION CONTROL 

61: CHARGER 

62: POWER SUPPLY 

70: INPUT CIRCUIT 

73: RESISTOR 

76: ELECTROMAGNETIC CONTACTOR 
100: HOME RECEPTACLE 

FIG. 2 

52: INVERSION CONTROL 

61: CHARGER 

62: POWER SUPPLY 

70: INPUT CIRCUIT 

73: RESISTOR 

76: ELECTROMAGNETIC CONTACTOR 
100: HOME RECEPTACLE 
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1, TB 2Sr^gffl = >"fe>' H 0 OtcSStti-S^t 
T\ /<y?!l BATTO«J»l3t«« s S»«JlCff*j3ft5 
i t left 9 . '<n y 4DJWJS«lcK5LT©^MS:S6*lc 
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[0 0 3 0] ±!BOJ:^lc v #£16W0tt» ^yfDB 
ATT©«UJB36«K»!UCtt, 5CSfflA^[s]K7 0#g 
Ba*0KI=««Stt» /<yf y BATTiDJt^TI 

[0031] ^fc v *3«h«03-Ky-/pa!Hi*i»7' •' 

4l:ift*-T, @4® (C) ©3fcfUS 3 0 OE* 

y7^3 0 0G&3yty|-2 0 0Al: 

[0032] tut. *mnwv\z. (%rm 

[0 0 3 3] 3=fc, *Hlfi^-ef±, fjfiSW6S:SltT 
ffl A7J08 7 0 ^Kft ClttK $ tltc fc * * It ft 5 £|fc 
[0 0 3 4] fc*i s ±ia**«-Ctt, *tt»#£SIH8* 

[0 0 3 5] 

^Btt*iI]$7j^^8i£H5«;#T*fc5©T\ i©A 
Iigffirofffi^ftlSiPJ] 

[II] *35W©Hlfe«IS:*-MHlKBlTfe5 

[1212] *5SWOft©HtS«IS:*-MHllS0-efc5 

[0 3] ^s/TUrt^^v'V^m^fiOlllKElTfe 



#M¥ 5-176552 

8 

5. 

[El 4] B 3 oxy^^jgfst ^M2: oltM 
*j££*-t-Bi-c*>a. 

[0 5] ^jfeo^y^yrtjKi^^yaaaSttroiillS 

[»*©!«!] 

1 o ^y-^-y 

2 o s^nmii 

3 1 JRg&lBlB 

3 2 ¥ StJB 3 yfvt 

3 3 m&eik 

3 4 ]) TV V)^ 

3 5 •ayf-y^- 

3 6 ««$IJPBffiftt 

4 1 ^77 !)BATT 

5 0 $W@SS 

5 1, 5 2 

6 1 ^yfWlS 
6 2 Mtp/gttBft 

6 3 ®J±&fcfcit§ 

7 0 5EtSfflA*0te 
71P, 7 1 N 
72P, 7 2 N ftftfll 

7 3 nMMwmK 

7 4 a-Ky-/wffl*f-» 

7 5 -fy? 
7 6 

7 6A a^^-Y/W 
7 7 ft#|SIK 
100 a^-irvh 

S3, SW4, SW5 @fi£SttS£©S.£ 
SW6 @£ 

Q1~Q4 hy^i/^.^ 

Q B 1 ~Q B 6 h7^7? 

D % DB, DR1~DR4 ^ 4 K 

D, DR 1~DR4 9 4-*— K 

TOl, TO 2 gSfctWSB- 

TBI, TB 2 3E«ffl«S-?- 
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CD 
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1 7 6 5 5 2 




